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Abstract:

Introduction: The aquaculture industry has the fastest growth in animal protein production worldwide. In
this regard, salmon farming has a rapid growth in some countries, including Iran, due to modern
technologies. The medicinal plant Kakuti, Ziziphora clinopodioides (ZE), belongs to the mint family and
is one of the important medicinal plants, all parts of this herb are used in traditional medicine.

Materials and Methods: This study was conducted in a private farm in Chaharmahal and Bakhtiari
province for 8 weeks. In this study, 450 healthy rainbow trout fry with an average weight of 21.19+1.09 g
were randomly transferred to 15 tanks to design 5 experimental groups with three replications. Different
experimental groups were fed three times a day based on apparent satiety with experimental diets
including 0 (control), 0.5, 1.5, 3 and 4.5% ZE extract for 8 weeks. In order to obtain the extract of ZE,
Kakuti plant was dried in the shade, ground well with an electric grinder and shaken for 48 h in 85%
methanol solution for 2 days at room temperature with a shaker. Then, the resulting solution was passed
through filter paper and its alcohol was separated by a rotary device at 50 °C. The resulting extract was
stored at 4 °C. Finally, the effect of different levels of the ZE aqueous-alcoholic extract on the serum
biochemical indices, liver enzymes, and antioxidant defense of rainbow trout was evaluated.

Results and Discussion: The results showed that administration of ZE at all levels except 0.5% increased
catalase activity (p<0.05). The serum biochemical parameters showed that dietary supplementation with
concentrations of 3 and 4.5% significantly reduced glucose, cholesterol and cortisol levels (P <0.05).
Meanwhile, the highest amount of albumin was recorded in fish fed with dose of 4.5%, which showed a
significant difference with other groups except 3% (p<0.05). Examination of liver enzymes showed that
the levels of liver enzymes in response to a diet containing 3% ZE showed a significant decrease
compared to 0.5% and the control group. Rainbow trout treated with 3% ZE extract is one of the main
reasons for these findings, as this dose was able to protect the hepatobiliary system against stress. The
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supplementation of the diet with 3% ZE extract resulted in a significant improvement in the activity of
superoxide dismutase (77.72 + 2.09 U/ml) compared to fish belonging to 0.5 and 1.5 treatments and the
control groups (p<0.05). Also, the amount of malondialdehyde (2.70 + 0.25 nM/ml) and glutathione
peroxidase (0.38 + 0.08 U/ml) were significantly changed in the group fed with 3% ZE. ZE at 3%
improved the serum biochemical metabolites and antioxidant capacity in rainbow trout.

Conclusion: Overall, the 3% aqueous alcoholic extract of Kakuti improved serum biochemical
metabolites and antioxidant capacity in rainbow trout fry.

Keywords: Albumin, Liver enzymes, Antioxidant defense, Feed supplements, Medicinal plant.
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Table 1: Proximate composition of experimental diets (g/kg of dry matter).

. . . Biochemical o) .
Food ingredients g/kg of dry basis components % in dry basis
Fishmeal 320 Crude protein 42.5
Soybean meal ? 260 Crude fat 16.4
White flour 178 Fiber 3.20
Meat pwder 3 100 Ash 9.6
Fish oil 60
Soybean oil 50
Mineral complex * 16
Vitamin complex * 10
Phytase ° 3
DL-Methionine 3
Total 1000

1- Protein: 67%, Fat: 10%, Ash: 13% (Khazar Company, Mazandaran) 2- Protein: 46%, Gorgan
Soybean, Gorgan 3- Protein: 60% and Fat: 18% 4- Golbid Tehran 5- Tayvar Mad, Sanandaj

dny o o 53 39 5 gld (b gy VL S5 o e
a3 F glos 5o aads 0 Sde 4 VP Ho L ad sl
ok Wed A e s odd Sad sle o8 Sl
ol e85 e 55 5 0k 3T par NS
53 LT plasit OLej b 5 03 (S 51 abews @)
Ldd K 31,8 Sl a3 —Ar 5
Cug a3 saS sl T S el sl
Ly okl )l sl I Sl L 3 galaas
Clled (05037 sl solasl slaelS leslizal
YT (ALP) (S 50 56Lis IIT slagn 5T

oLl gl i 6,8 o5l AST 5 (ALT) jl,ail 5

5 e bt LS s skl 4

0533 Sl 53 Olals 055 (slad goi (5 4S™ slag 5T
b 8 s e ¥ K ekl b s
» S Do s il s G b S 6K
) sl a5l (ale anid 4 sl (8 g L 2
Cgr bl Cogar (ple axld aw IS
b Obale 6,05 I g s Ol oK
208 e Y0) Sone 8 oy sl S
Wb o3ls ejlal g g Gl S e (2
0 (o 5 BU1 gl 3 Cole &K S 4 Lo g

G Las ols I 8 J\ch:.SL» a3 F gles jo el


http://dx.doi.org/10.71901/jad-2024-1-818
http://aqudev.liau.ac.ir/article-1-818-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-07 ]

[ DOI: 10.71901/jad-2024-1-818 |

\ov e o oo s S\ sy (Ziziphora clinopodioides) SSE IS STojlas STy 506

oS Sl eslitel b e 3T i glp 5
cJls (Qu et al., 2014) w3 5 eslizul b 3,4
Ol g 4 HaOn 51 eslizal b VG 0 5T ool
US| VORP VN o BRSPS GO | S JEO O
Nitroblue L=l I ,ls5b ,3 0T LUlg ab
Ao sdowiw deST aw dlwy 4 5 tetrazolium
selesl S (Winterbourn e al., 1975)
55658 S5 G b 51 SISy 05568 0 5T
Jsb )5 e sSul oay a5 O 63 548
(Habig et al., 1974) L& cpxi el ¥F s
el 2 5B gend oS g e 5T Il
035 O gl denST| 534S s IS, (6,8 )5
(VaVF) Marklund s, glae 5 JJ8 5,0 o355
O+ 03,5 bina 5l s s nl 03 8 Sy
$Lol 0T & JJE 5 pw b Tris- HCL Yo Lo
23 JIE s o355 4355 O gl | o 5 8
Sl sty a s 3 gl FY e b
3T MR S 4 U penss ST s o 5T
00 b I8 5 O senlenSTT 1 Cmilon (515 55 55 50
MDA (5,8 o5lul .3 5 uns 4ids &5 s Ao ys
(Y+Y+) 01, 5 Rajabiesterabadi oo b ey
A5 OT el &7 gy cpl 53 Lo pdy plal
Jl s J5bp gl Al 5 donl 655 5200l 55 L MDA
Sde 3 bglis TBA 5 &K i donl b o
OT 51 s s 03l 15 s ()l op )5 4ids O
Lo pl e Jbep Jglig 55, a5 5,50 b slon
e 5 5ty Bl ool ey bglie s 5 6L

3 8 S b OYY mge Igb 53 oss mle o

G s eks sbwl &K, a5 ALT 45 AST (¢,
58 i gl 000 gse dsb b T s
alons 05T S 3l i b bl L
ool &S Sl 5 ALP (6,8 ojlul sl s 8
dglin 3| ey 5 s 03l $20 - 50 d b 55 5 05057
5 5 lasl 5T ) e olelal e |
Borges et ) 43 i)l S UL o b 5T oty
SU3aydms LSy ‘.w-;T e (al., 2004
e Ky ey Sl eslzel L (LDH)
oS e oS 5 (1440) Ladua 5 Wroblewski
W bl Y e J sk 53 05T sl

D558 & 05 Ja5555 Osarsn 8,8 5l
3 Sl CoS L S ELISA iy, b Jsse,s8
A b s s e s Ukl el
e o2 .(Poursaeid et al., 2012) i L;):fajl,u
S skl U SIS 5 Uy dS T i
Wl plil 850 3T sl )l

2eST g YOS o 5T S Ol
T oshas 4 b AS 3l 0456 8 5 56 s>
350 @ME o g G oslas sk i Lol en
Obale o 5T oslas 4 sl 23,5 L5 b5
b b S5 s Dosle 53 odd s
Loy Polde 4 oS WIS ol e 5o T 5T
ST AS Sl 5 ok alss T slioml 5 slasl o
Cod |y L& 503 5 o 0315 plzed o5 4 55 jhde
Npo /Y e LU Y 4 ) ez 4 s
L Sl S8 Jas ol 53 5 Lk b ons
ol & grailoms gor s oS3 gy Sy 0 )5 pen
arys ¥ ogles 53 aads 300 e b Sk Sl s

@.))@‘-‘ﬁ@f;\ﬁ@é:\” c;.uag;!j?@;u


http://dx.doi.org/10.71901/jad-2024-1-818
http://aqudev.liau.ac.ir/article-1-818-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-07 ]

[ DOI: 10.71901/jad-2024-1-818 |

\T’W’)L@;_cdj‘oJL«icraaj)JJL,«c‘_;))ﬁLgﬁij 4 i

T Lol 4085 Olable g glacd g Conds

Sl ol SHLY o= 53 SIS o las Calie
Oljen o8 315 OL o ploacd g Sl ally (o)
S et Caliien 2ola3T slaes 55 JS s
23 p cresdl Hldis oS Cadl- s cpl (p>0/00)
deys FIO0 SSE osles L oot Hls Olab
VO 5 /0 (dals 05,5 Olals 4 o (V/+H40/\A)
Gl oS i o2 D0 0) L Il s 5
f6 5 (FAMAREVAY) Y Chle L 6,
phe Cudlg gt 4 de)s (VF/SEYENY)
Rle s Aol 0y 8 b awlie 53 1) pie dy S
gl ool el das ialS alT gl les
4 ST 53 aiiasS Ososs s e SIS
— e s 4 Ao 3P0 Y S S sl lre
0 05,8 4 late Olale 5 dali 65 S 4 Lo (6l

(p<e/00) L3l zalS ds s

Vo

SobeT b g 4 x5
3k Sl b oS B s ol LT
LoodeT Cants glresls 035 by Il i plosl
A IS ww‘—dj;}aj; Q}ﬁ‘)T‘)‘ oslarl
SPSS )\};‘ CJJ )‘ oslanl l; aoals L;)LAT or
One-) & b ¢S uilyly 30T ¢S @ 5 Yo adens
S5 ole awlie 0037 5 (way ANOVA
FAH RGP plei & el (Tukey” HSD test)
o 2050 e SoleT Gl o planil 51 il
ol la b Slps) Do o s R
BE) L@}A)T LS&LQJ S Sl ;b Q\il.& s eslaal
@Lﬁjuwwjbbj\jﬁd)bdhuchﬂ
Gy S 51 MeantSD & jpa ol
YO e ST 130 a5 5 56 bl sed g

s eslaial

@lﬁ

(S5 M= T oslas Calbes o Lo 335 0LS K05 GYTU Ol p o gloacdism (sla 2ol Y Ut

Table 2: Serum biochemical parameters of rainbow trout fed with different levels of Kakuti

hydroalcoholic extract.

Parameters Different levels of Kakuti hydroalcoholic extract (%)

0 (Control) 0.5 1.5 3 4.5
Total protein ~ 3.58+0.90 * 4.04+0.352 4.04+0.37 * 4.12+0.50 2 4.20+0.31°2
Albumin 1.33+£0.10°¢ 1.49+0.09 b 1.55+0.14 b 1.82+0.10%®  1.95+0.18 ¢
Cholesterol 336.1246.56 * 340.16+10.02*  335.59+7.50%  308.99+7.87° 314.24+6.33°
Glucose 92.56+£2.11*  91.33+4.12* 88.3446.98 76.78+5.77°%  78.93+1.57°
Cortisol 203.86+2.01* 202.94+2.17 ° 200.00+£2.00 2 192.33+£2.51° 196.66+2.53 ¢

Different letters in each row indicate significant differences at the 5% level (p<0.05).
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Figure 1: Liver enzyme levels in rainbow trout fed with different levels of Kakuti hydroalcoholic
extract. Different letters in each graph indicate significant differences (p<0.05).
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Figure 2: Antioxidant defense responses in rainbow trout fed with different levels of Kakuti
hydroalcoholic extract. Different letters in each graph indicate significant differences (p<0.05).
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